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(57) ABSTRACT 

An image processing device that joins together multiple 
scenes extracted from a video image, wherein scene infor 
mation that indicates characteristics of the multiple scenes is 
extracted from multiple frame images that comprise the 
Video image, where, when two scenes are to be joined 
together multiple types of transition effects to be used in the 
changing of the scenes is stored in advance, and a specific 
transition effect is selected, based on the extracted scene 
information, from the transition effects that have been stored 
in advance. For example, effects such as a slide or a wipe are 
selected based on the characteristics of the video image, 
such as the direction of movement of an object. The specific 
transition effect that has been selected is used to join 
together the two scenes. The result is that it is possible to set 
up effective scene changes to enable each scene to be joined 
together. 
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IMAGE PROCESSING DEVICE AND IMAGE 
PROCESSING METHOD 

CLAIM OF PRIORITY 

0001. The present application claims priority from Japa 
nese Application P2004-7561A filed in March 2004, the 
content of which is hereby incorporated by reference into the 
application. 

BACKGROUND 

0002) 
0003. The present invention relates to image processing 
technology for joining together multiple scenes extracted 
from Video images. 
0004 2. Description of the Related Art 
0005 There has long been the need to be able to under 
stand quickly the contents of lengthy video images. To 
respond to this need, a variety of methods are used to 
produce “digest Videos' (Summaries) by extracting multiple 
representative Scenes (images) from the moving image and 
joining together these representative scenes. For example, 
the Patent Document 1, listed below, discloses a technology 
for producing a Summary through detecting the positions of 
changes in status in images, Sounds, Subtitles, etc., in the 
Video images for the contents of video images stored on a 
DVD, and then, based on the detected position information, 
extracting several representative scenes from the video 
image. Japanese Unexamined Patent Application Publica 
tion H10-232884 can be listed as one aspect of such a 
technology. 

0006. In this technology, a digest video wherein the 
representative scenes have been joined together automati 
cally is a video image that is edited to be shorter than the 
original video image. Through viewing this digest video, the 
viewer is able to get an idea of the content of the original 
Video image. 

1. Field of the Invention 

0007. However, in this type of digest image, no thought 
has been given whatsoever to how the various scenes are 
joined together, so there is a problem in that the digest video 
is difficult to watch. One reason for this is that there is no 
effective process performed for the scene changes because 
the editing simply joins together various scenes which are 
unrelated to each other in terms of the content of the video 
images. Consequently, in order to effectively join together 
the various scenes, the user has had to set up transition 
effects after looking at the earlier and later Scenes, requiring 
complex operations. On the other hand, adding new scenes 
by which to perform specific effects at the scene change 
parts in order to improve the look extends the overall 
playback time duration of the digest video. Consequently, it 
is difficult to add new images when the playback time 
duration for the digest video has been established in 
advance. 

SUMMARY 

0008. The object of the present invention is to solve this 
problem and to effectively join together multiple scenes that 
are video images. 
0009. The image processing device according to the 
present invention uses the method described below in order 
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to solve at least a part of the problem described above. In 
other words, it is an image processing device that joins 
together multiple scenes, which are video images, compris 
ing: 

0010 transition effect storage unit that stores in memory 
in advance a plurality of types of transition effects used in 
changing the scenes; Scene information extraction unit that 
extract scene information, which is information indicating 
the characteristics of the scenes to be joined together; 
transition effect selection unit that selects, from the stored 
transition effects, a specific transition effect based on the 
extracted Scene information; and connection unit that join 
together the scenes using the selected specific transition 
effect, when joining together the scenes. 
0011 Moreover, the image processing method according 
to the present invention is an image processing method that 
joins together multiple scenes that are video images, 
wherein when joining together the scenes, a plurality of 
types of Scene transition effects used when changing the 
scenes are stored in advance, Scene information, which is 
information indicating characteristics of the scenes that are 
to be joined together, is extracted, a specific scene transition 
effect is selected from the stores transition effects based on 
the extracted Scene information, and the scenes are joined 
together using the selected specific transition effect. 
0012 Given a first image processing device and image 
processing method, a transition effect to be used in the scene 
change is selected based on scene information from among 
a plurality of types of Scene change effects that have been 
stored in advance, and the transition effect is used to join 
together the scenes. It is thus possible to select the transition 
effect for the scene change by taking into account the 
characteristics of the scenes, making it possible to join 
together the scenes automatically. The images that are 
connected in this way take into account the contents of the 
scenes, and when outputted and viewed, the scene changes 
are not difficult to watch. 

0013 The scene information in the image processing 
device having the structure described above can use a 
variety of information Such as the change in brightness of the 
scenes, data pertaining to camera work (such as pan, tilt, and 
Zoom), or other metadata wherein this data is added to the 
image in advance, but, in particular, it is possible to use a 
status indicator that describes the movement of that which is 
judged to be the object of interest (hereinafter termed the 
“object’) that moves between the multiple frames that 
comprise a single scene. 

0014 When this is done, the characteristics of a single 
scene can be recognized by the status indicator for the object 
over the multiple frame images that comprise the scene. 
Generally, when there is an object in a video image scene the 
object is the key part of that scene. Representing the scene 
information for a scene by the status indicator that describes 
the movement of the object (Such as the change in area or the 
change in position thereof) makes it possible to identify the 
scene characteristics with ease, making it possible to per 
form the processing while taking into account the charac 
teristics of the scenes to be joined together. 
0015. Here, for the two scenes to be joined together, the 
scene information may be extracted based on frame images, 
where a certain number of frame images are extracted 
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sequentially from the end of the scene that is sequentially 
earlier and/or sequentially from the beginning of the scene 
that is sequentially later. 
0016 Given this image processing, a specific number of 
frame images are extracted from the end and/or beginning of 
the two scenes to be joined together. The scene information 
for these scenes is extracted based on these frame images 
that have been extracted. In other words, information is not 
required for the scene as a whole, but rather it is possible to 
extract the scene information using only the information for 
the frame images in the part that is to be joined. 
0017. The extraction of scene information using the 
structure described above may be done through detecting the 
amount of shift between the aforementioned frame images 
that have been extracted in order to determine the afore 
mentioned object by correcting for the amount of shift, and 
then calculating the status indicator for the object. 
0018) Given this image processing, even if scene infor 
mation is added in advance to the scenes to be joined 
together, it is possible to recognize the object information by 
performing calculations between the frame images in a 
portion of the scene. This makes it possible to perform 
effective scene joining, matching various types of video 
images. 
0019. The aforementioned scene information may 
include the length of each of the aforementioned scenes, 
where the number of frame images extracted will depend on 
the length of the scene. 
0020 Given this image processing, if the scene is long, 
then many frame images will be extracted, but if the scene 
is short, then few images will be extracted. In other words, 
it is possible to extract scene information based on an 
appropriate number of frame images, enabling effective 
processing. 
0021. The transition effect in the image processing 
described above may be, at least, a cut, a slide, a wipe, or a 
fade. The use of these transition effects enables the scenes to 
be joined together effectively. 
0022. The aforementioned scene information may 
include the aforementioned scene length, where a cut may be 
selected as the aforementioned transition effect for scene 
shorter than a specific length. 
0023 Given this image processing, a cut is selected as the 
specific transition effect for short scenes where the original 
length is shorter than a specific length. In other words, no 
processing is applied to the frame image at the end and/or 
beginning frame images of the scenes to be joined together, 
but rather the scenes are joined together as they are. Doing 
so makes it possible to join together effectively scenes, such 
as action scenes, that change frequently. 
0024. Here the relationships between the transition 
effects and the patterns for the relationships between the two 
scenes to be joined together may be stored in advance in 
memory, and the patterns of the relationship between the two 
scenes to be joined together can be extracted based on the 
scene information, in order to select the transition effect 
based on the pattern by referencing the relationship that has 
been stored in advance. 

0025) Doing so makes it possible to select with ease the 
scene transition to be used by setting a transition effect for 
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each pattern after establishing patterns for the relationships 
between the two scenes when selecting the transition effect, 
taking into account not only the characteristics of one scene, 
but also the scene information for the other scene to be 
joined together as well. 

0026 Note that the ends of the two scenes may be 
connected through overlapping when joining together the 
tWO Scenes. 

0027 Doing so overlaps the ends of the two scenes to be 
joined together to thereby output a single video image, 
thereby making it possible to reduce the overall length of the 
outputted video image. For example, new combined frame 
images, taking into account the transition effect, can be 
generated from a certain number of frame images from the 
end part of a scene 1 and a certain number of frame images 
from the beginning part of a scene 2 to use composite frame 
images in the part wherein scene 1 and Scene 2 overlap. By 
joining the two scenes in this way, it is possible to reduce the 
overall length of the video image generated while taking into 
consideration the transition between scenes. 

0028. In the aforementioned image processing, it is pos 
sible to include the speed of movement of the object, as the 
state indicator for the object in the scene information, and 
the speed of change of the aforementioned specific transition 
effect may be adjusted based on this speed of movement 
when joining scenes together. 

0029) Doing so makes it possible to adjust the speed with 
which the transition effect changes so as to center the 
movement of the object, making it possible to perform a 
transition effect that places priority on the object in the 
display, Such as transitioning between scenes gradually 
while displaying the object over an extended period of time. 

0030. When extracting scene information, it is possible to 
add dummy Scenes prior to the scene that is first sequentially 
and/or after the scene that is last sequentially, of all of the 
scenes to be joined together, where dummy Scenes added 
before the first scene and/or after the last scene may be 
joined together using a specific transition effect. 

0031 Doing so makes it possible to add a specific tran 
sition effect at the beginning part and/or the end part of the 
Video image that is generated as the result of joining together 
the multiple scenes, making it possible for the outputted 
video image to be even more effective. 

0032. The present invention can be packaged as a com 
puter program or as a recording medium on which a com 
puter program is recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 FIG. 1 is an explanatory figure showing an image 
processing system that is a first embodiment according to the 
present invention. 

0034 FIG. 2 is a schematic drawing of the image pro 
cessing in the first embodiment. 

0035 FIG. 3 is a flowchart for the image processing in 
the first embodiment. 

0036 FIG. 4 is an explanatory drawing of a composite 
frame image in the first embodiment. 
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0037 FIG. 5 is a flowchart for a scene characteristic 
indicator calculation process. 
0038 FIG. 6 is an explanatory drawing for the number of 
frame images extracted. 
0.039 FIG. 7 is an explanatory drawing for the object 
detection process. 
0040 FIG. 8 is a flowchart for the group determination 
process. 

0041 FIG. 9a is an explanatory drawing illustrating the 
types of transition effect when the transition is a slide. 
0.042 FIG. 9b is an explanatory figure illustrating the 
types of transition effect when the transition is a wipe. 
0.043 FIG. 10a is an explanatory figure showing the 
situation when a transition has been performed using a slide 
when the relationship between the two scenes to be transi 
tioned is in Group 1. 
0044 FIG. 10b is an explanatory figure showing the 
situation when a transition has been performed using a wipe 
when the relationship between the two scenes to be transi 
tioned is in Group 1. 
0045 FIG. 11 is an example of the use of a box wipe. 
0046 FIG. 12 shows the situation when a transition effect 
has been performed when the relationship between the two 
scenes is in Group 3. 
0047 FIG. 13 is a flowchart of the image processing in a 
second embodiment. 

0.048 FIG. 14 is an explanatory figure for transitioning 
for a dummy Scene, using a dummy. 
0049 FIG. 15 is an explanatory figure of the situation for 
transitioning for a dummy Scene using a dummy. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0050 Forms of embodiment of the present invention will 
be explained sequentially based on the embodiments of 
embodiment below. 

0051) A. First Embodiment: 
0052 A1. Structure of the image processing device 
0053 A2. Image processing 
0054) A3. Scene characteristic indicator calculation 
process 

0055 A4. Group determination process 
0056 A5. Scene transition setup process 

0057 B. Second Embodiment 
0.058 C. Alternative Embodiments 

A. First Embodiment 

0059 A1. Structure of the Image Processing Device 
0060 FIG. 1 is an explanatory figure showing an image 
processing system 100 that is a first embodiment according 
to the present invention. As is shown in the figure, this image 
processing system 100 comprises a hard disk drive (HDD) 
recorder 10 that records and plays back specific video 
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images, a TV monitor 20 that is connected to the HDD 
recorder 10 and that displays the video images, and the like. 

0061 The HDD recorder 10 has a variety of functions for 
editing the stored video images. For example, there is an 
indexing function that detects automatically changes in 
scenes in the video image to create an index (with thumb 
nails) of frame images that represent each scene, and a digest 
function that extracts a portion of the video image for each 
scene and that joins together these portions to produce a 
digest video. This type of automatic detection of scene 
changes is performed through the detection of changes in the 
colors, brightness, etc., in the multiple frame images that 
comprise the scene (the video image). In other words, HDD 
recorder 10 has multiple scenes for generating a digest video 
for a single video image. 

0062) This HDD recorder 10 comprises an interface 
circuit unit 12 that controls the input and output of video 
images and user operations, a hard disk 14 that records the 
video images through the interface circuit unit 12, a CPU 15 
that controls the various functions of the HDD recorder 10, 
a ROM 16, a RAM 17, and so forth, and records, as digital 
data, the inputted video images. 

0063. The interface circuit unit 12 is connected to a 
television (TV) monitor 20 and an operating panel 18, where 
the video images received by the TV monitor 20 are inputted 
according to user requests through the operating panel 18. If 
the received video image is in the form of analog data, the 
interface circuit unit 12 converts the video image into digital 
data. Note that the operating panel 18 is equipped with an 
infrared photoreceiver unit, making it possible to operate the 
HDD recorder 10 through operating an external remote 
control 19. 

0064. This HDD recorder 10 is equipped with a terminal 
that is connected to a personal computer, not shown, making 
it possible to read into the personal computer the video 
images stored on the hard disk 14. Note the HDD recorder 
10 may be equipped with a DVD-R drive that outputs to a 
recording medium the video images already stored on the 
hard disk 14. 

0065. The hard disk 14 is equipped with a high capacity 
storage region that stores video images, and a storage region 
that stores the programs that perform the various functions 
of the HDD recorder 10. In the later of these storage regions 
are stored the programs for the functions described above for 
editing the video images, along with image processing 
programs for effectively joining together multiple scenes 
(hereinafter termed "image processing programs'). 
0066. These image processing programs are, primarily, 
that which performs the function that extracts the scene 
information that comprises the characteristics of the two 
scenes to be joined together, the functions that store in 
advance the plurality of types of transition effects used in the 
scene transitions, the functions that select the scene transi 
tions, based on the scene information, used in the joining 
together of the scenes, and the functions that join together 
the scenes using the selected transition effects. In other 
words, the HDD recorder 10, provided with these image 
processing programs is an image processing device 
equipped with the “scene information extraction unit,”“tran 
sition effect storage unit,”“transition effect selection unit,” 
and “output unit,” of the patent claims. 
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0067. In the image processing system 100 structured in 
this way, the image processing programs are executed by the 
CPU 15, working together with the ROM 16 and the RAM 
17, when the user uses the operating panel 18 to perform an 
editing operation on a specific digest video stored on the 
hard disk 14. Note that the digest video after the execution 
of the image processing is stored on the hard disk 14, and, 
when necessary, is played back on the screen of the TV 
monitor 20. 

0068 A schematic diagram of this series of image pro 
cesses is shown in FIG. 2. As is shown in the figure, when 
joining together two scenes, the scene transition effect is 
selected, and the scene transition is performed using the 
scene transition effect when joining together the two scenes. 
For example, when joining together a scene 1 and a scene 2 
on the hard disk 14, a certain number of sequential frame 
images are extracted from the end of the scene 1, and a 
certain number of sequential frame images are extracted 
from the beginning of the scene 2. A characteristic indicator 
A, as the scene information for the scene 1, and a charac 
teristic indicator B for the scene 2, are extracted from the 
multiple frame images that have been extracted, and the 
relationship between the scene 1 and the scene 2 is catego 
rized into a group based on both of these characteristic 
indicators A and B. A transition effect 1 is selected, based on 
this group categorization, from the transition effects that 
have been stored in advance. For example, an image effect 
is selected Such as the transition effect 1 being a wipe and a 
transition effect 2 being a slide. The two scenes are joined 
together through the use of the selected transition effect. In 
this way, the scene change takes into account the contents 
(characteristic indicators) of the scenes that are joined 
together. Note that the characteristic indicators of the scenes 
and the transition effects will be explained in detail below. 
0069. In the schematic diagram shown in FIG. 2, over 
laps, wherein the parts wherein the individual scenes are 
joined together overlap each other, are used in the scene 
changes for Scene 1, Scene 2, and Scene 3. Specifically, the 
part wherein scene 1 and scene 2 are joined together is the 
playback time duration part corresponding to time C1, and 
the part wherein scene 2 and Scene 3 are joined together is 
the play back time part corresponding to time C2, where 
there are overlapping parts in each. The total playback time 
duration of the video image generated in this way is shorter, 
by the overlap times (C.1 and C.2), then that of the case 
wherein each of the scenes are merely joined together. These 
video processes will be explained in detail below. 
0070 A2. Image Processing: 
0071 FIG. 3 is a flowchart of the video processing in a 

first embodiment of joining together multiple scenes 
extracted from the video images. In a video processing 
system 100, which has the hardware structure described 
above, the CPU 15 reads out a video processing program 
from the hard disk 14 and displays an operating screen for 
the editing operations on the TV monitor 20 when the user 
operates the operating panel 18 of the HDD recorder 10. 
This operating screen displays, for example, a list of titles of 
the video images recorded on the hard disk 14 of the HDD 
recorder 10, and the CPU 15 executes video processing 
when the user uses the operating panel 18 to select the title 
of the video image to be edited. 
0072) When the video processing begins, the CPU 15 
reads out two scenes that are sequential in a time series 
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(scene in and Scene n+1) of the multiple scenes in the 
selected video image. (Step S300) 

0073. The CPU 15 performs a process that calculates the 
characteristic indicators that indicate the characteristics of 
each scene for Scene in and Scene n+1 that have been read 
out. (Step S310) Generally, the information in a single scene 
(the scene information) is information Such as changes in 
brightness and changes in color in the image, camera work 
Such as panning and tilting, movement of the object in the 
scene, length of the scene, and so forth. This type of 
information can be obtained through scanning the multiple 
frame images that comprise the scene. Of the various types 
of Scene information, the present embodiment uses infor 
mation regarding the movement between frames corre 
sponding to the “movement of the object.” In other words, 
the object is determined based on the frame images that 
comprise a scene, and the changes in the situation, such as 
the changes in position and changes in area, of the object 
between frame images are extracted as the characteristic 
indicators for the scene. In the below, “characteristic indi 
cators of the scene' refers to information regarding the 
object in the frame image, where the “scene information' 
refers to the various types of information included in the 
“characteristic indicators of the scene.” Note that the scene 
characteristic indicator calculation processes for extracting 
the characteristic indicators of the scenes will be explained 
below. 

0074 Based on the characteristic indicators extracted for 
each scene in Step S310, the group that contains the joining 
together of scene in and scene n+1 is selected. (Step 320) In 
the present embodiment, the scenes to be joined together are 
broadly categorized into four groups (Group 1 through 
Group 4) depending on whether or not there are objects in 
the respective scene in and Scene n+1. For example, if there 
is an object in scene in and there is no object is scene n+1, 
then the joining will be in Group 1. This group determination 
process makes it possible to select the transition effect 
depending on the relationship between the two scenes to be 
joined together. Note that the details of the group determi 
nation process will be explained below. 

0075 Based on the group determined in Step S320, the 
transition effect to be used in joining together the scenes is 
selected and the details of the transition effect are set up. 
(Step S330) The transition effects used when changing 
scenes include all types of image effects (transitions) such as 
cut, slide, wipe, fade, dissolve, spiral, Zoom, and so forth, 
along with processes that overlap two scenes, processes 
which connect the scenes as they are, processes that expand 
or shrink the two scenes, processes that display both scenes 
at the same time, and so forth. Although in the present 
embodiment the scene transition effect is primarily set up as 
a transition, it is also necessary to set up the details for the 
transition. For example, for a slide transition, it is necessary 
to set up the direction and speed of the slide. These details 
for the transition are set in Step S330. 
0076) If, for example, the joining is in the aforementioned 
Group 1, then a slide is used in the scene change from Scene 
in to scene n+1. The slide is an image effect wherein, for 
example, Scene n+1 gradually enters into the frame image in 
harmony with the movement of the object in scene in to 
ultimately switch to the scene n+1. During the transition 
time from this scene in to this scene n+1 (that is, during the 
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time over which the slide effect is performed), the two 
scenes are in an overlapping state. 
0077. The process of joining together the two scenes is 
performed using the image effect determined in this way. 
(Step 340) Specifically, as is shown in FIG. 4, the slide effect 
is used to generate overlapping composite frame images for 
various frame images from Scene in and scene n+1. In the 
embodiment shown in FIG. 4, four composite frame images 
are produced, joining together the scene by producing four 
composite frame images and replacing the four frame 
images from the end of scene in and the four frame images 
from the beginning of Scene n+1 with the composite frame 
images. 

0078 Having passed through the process described 
above, the video image wherein the scenes have been joined 
together is outputted to the hard disk 14 (Step S350) for 
storage. This sequence of processes is performed repeti 
tively if there are other scenes to be joined together. On the 
other hand, if there are no other scenes to be joined together, 
then, in addition to being stored on the hard disk 14, the 
outputted video image is played back on the screen of the TV 
monitor 20. 

0079) A3. Scene Characteristic Indicator Calculation 
Process 

0080 FIG. 5 is a flowchart for the scene characteristic 
indicator calculation process that calculates the characteris 
tic indicators of a scene from the frame images that comprise 
the scene. When the process starts, the CPU 15 inputs both 
scene playback time durations for scene in and scene n+1 to 
be joined together. (Step S500) in the present embodiment, 
each of the multiple scenes in the HDD recorder 10 has 
added playback time duration (length) information. 
0081 Following this, the number of frame images m to 
be extracted is determined based on the length of each scene. 
(Step S510) This number of frame images m to be extracted 
is based on the shorter of the lengths of Scene in and scene 
n+1, and is determined so as to preserve a specific amount 
of time wherein the scene that serves as the standard will be 
played back by itself. For example, as is shown in FIG. 6, 
when scene 1 and scene 2 are to be joined together, the 
number of frame images to be extracted m is determined 
corresponding to 20% of the playback time duration T2 of 
scene 2, which is the shorter of the two scenes (i.e., T12T2). 
Following this, when joining together scene 2 and Scene 3, 
a number of scene images corresponding to 20% of the 
playback time duration of scene 2, which is the shorter of the 
scenes (that is T3>T2) are extracted. In this way, the number 
of scene images to be extracted m is determined based on 
maintaining about 60% of the overall playback time duration 
to be exclusive playback time duration for each of the scenes 
by using as the reference the scene that is the shorter of the 
tWO. 

0082) Note that the proportion of the exclusive playback 
time duration is not limited to 60%, but rather may be a 
default value inputted by the user. Moreover, if, for example, 
two long scenes, for which the playback time duration 
exceeds several minutes, are joined together, the number of 
frames to be extracted may be a number that is set in 
advance. In this case, if for example, each of the scenes is 
longer than three minutes long, then a number of frame 
images corresponding to 20 seconds may be set. Moreover, 
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a number of frames corresponding to 20 seconds may be set 
for scenes between three and four minutes long, a number of 
frame images corresponding to 25 seconds may be set for 
scenes between four and five minutes long, etc., to setup in 
advance the number of frame images to be extracted depend 
ing on the lengths of the scenes. 
0083) Returning to FIG. 5, a number of frame images m, 
determined in this way, are extracted from each of the 
scenes. (Step S520) Specifically m frame images are 
extracted from scene n, which is the earlier scene in the time 
series, working backwards from the end of the scene, and m 
frame images are extracted from Scene n+1, which is the 
later scene in the time series, working forwards from the 
beginning of the scene. 
0084. Following this, a frame image-to-frame image 
movement detection process is performed for the m frame 
images extracted from each of the scenes. (Step S530) This 
movement detection process compares, of all of them frame 
images that were extracted, the first of the frame images in 
the time series to the next frame image connected thereto in 
order to determine an object, and in order to trace the change 
in status of the object over time. 
0085 Specifically, as is shown in FIG. 7, a frame image 
f1 and a frame image f2., in a time series, are extracted from 
the multiple frame images (f1 to fe), extracted from the 
scene n. For both of the extracted frame images, a known 
gradient method is used to calculate the amounts of trans 
lational positioning shift (u, v) between the frame images 
and the amount of rotational shift 8. The alignment of the 
frame image f2 onto the frame image fl is corrected based 
on the calculated shifts (u, v and 8). This correction corrects 
the positional shift between the two frame images. Each of 
the frame images after this correction is divided into a 
specific number of blocks, and shifts (ub, Vb, 6b), are 
similarly calculated between each pair of corresponding 
blocks between the two frame images. Here the block-to 
block shifts that are calculated exclude the positioning shift 
between the two frame images as a whole, and thus represent 
“movement” within the image. In other words, the CPU 15 
identifies as the object that area wherein the block-to-block 
shift is greater than a threshold value. Similarly, the move 
ment detection process is performed for frame image f2 and 
frame image f3, and the area and center of the object are 
calculated for each frame image (in the time series). 
0086) The process of Step S530 shown in FIG. 5 is 
performed for scene n+1 as well, setting, as characteristic 
indicators for each scene, information as to whether or not 
there is an object, and changes in the area and position of 
center of the object, (Step S40), after which the process is 
ended in “NEXT 

0087. Note that the method for calculating the area and 
position of the center, etc., of the object is not limited to this 
method. For example, if the object is known in advance, a 
template can be prepared in advance to detect changes in the 
object by performing pattern matching in each frame image. 
Moreover, for a single frame image, pattern matching can be 
performed, and the characteristic indicators of brightness 
and color frequencies can be detected, and these character 
istic indicators can be put into a histogram for use in 
tracking. Moreover, if metadata that stores the movement of 
the object in advance is stored as scene data at the time of 
filming, it will be possible to set the characteristic indicators 
for the scene without performing these types of calculations. 
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0088 A4. Group Determination Process 
0089 FIG. 8 is a flowchart of the group determination 
process that categorizes the relationship between the two 
scenes to be joined together. As described above, this 
categorization is done through focusing on the objects which 
are the characteristic indicators in the two scenes. 

0090 First the CPU 15 determines whether or not there 
is an object in scene n. (Step S800) If in this step it is 
determined that there is an object in scene n, then the CPU 
determines whether or not there is an object in scene n+1. 
(Step S810) 

0091) If it is determined in Step S810 that there is an 
object in scene n+1, then the relationship between the two 
scenes is set as being in “Group 3.” but if it is determined 
that there is no object in scene n+1, then the category is set 
as “Group 1.''' and the process is completed with NEXT. 
0092. On the other hand, if, in Step S800, it is determined 
that there is no object in scene n, then next a determination 
is made as to whether or not there is an objects in scene n+1. 
(Step S820). 
0093) If, in Step S820, it is determined that there is an 
object in scene n+1, then the relationship between the two 
scenes is categorized into “Group 2. and if there is no object 
in scene n+1, then the relationship between the two scenes 
is categorized as being in Group 4, and the process is 
terminated at NEXT. 

0094. In other words, if there is an object in only scene 
n, then the group is categorized as Group 1, if there is an 
object in only scene n+1, then the group is categorized as 
Group 2, if there are objects in both scenes, then the group 
is categorized as Group 3, and if there is no object in either 
scene, then the group is categorized as Group 4. The image 
effect patterns described below are established for each of 
these broadly-categorized four groups in order to overlap 
and join together the two scenes. 
0.095 A5. Scene Transition Setup Process 
0096. There are a variety of different image effects used 
in Scene changes, such as the well-known transitions such as 
cut, fade, slide, and wipe, discussed above, in addition to, for 
example, wipe-in and wipe-out, depending on the move 
ment. FIG. 9a and FIG.9b each show embodiments of this 
type of image effect (transition). As is shown in FIG. 9a, 
even for, for example slide in, there are multiple types 
depending on the direction. Moreover, as shown in FIG.9b, 
even for wipe, there are many different types, such as circle 
wipe, box wipe, split wipe, and so forth, depending on the 
shape. 

0097. The six types of transition effects, slide in/out, 
shown in FIG. 9a, the circular wipe in/out effects shown in 
FIG. 9b, and the shrink effect wherein a scene is gradually 
shrunk are provided in the first embodiment for setting up 
the transitions for each of the categorized groups. Specifi 
cally, for Group 1, slide-in is used for scene n+1 or wipe-in 
is used for scene n, for Group 2, slide-out is used for scene 
in or wipe-out is used for scene n+1, for Group 3 shrink is 
used for Scene n, and for Group 4 slide-out is used for scene 
l. 

0098 FIG.10a and FIG. 10b illustrate the situation of the 
process wherein the relationship between the two scenes to 
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be joined together is in Group 1. As shown in the figures, 
there is an object (in this case, a person) in Scene in alone, 
where either a slide-in is used in Switching to scene n+1 
(FIG. 10a) or a wipe-in is used in switching from scene in 
(FIG. 10b). As is shown in FIG. 10a, when the object moves 
out of the frame by moving from the left to the right in the 
frame image to end the scene, then a slide-in from the left 
of scene n+1 is used. On the other hand, as is shown in FIG. 
10b, when the object does not go out of the frame, but rather 
the scene ends with the object far away within the frame, 
then a wipe-in of the scene n is used. 
0099. The details of the changes in these transitions are 
set according to the movement of the object. For example, 
in FIG. 10a the direction and speed of the slide-in of scene 
n+1 are set based on the velocity V calculated from the 
change in the center of the object, as the characteristic 
indicator of the scene n. In other words, the direction of the 
slide-in is set according to the direction of movement of the 
object, where the boundary line L of the slide-in is given a 
Velocity that places priority on the object so as to not hide 
the object. Moreover, in FIG. 10b, the center of the wipe-in 
of scene n is set based on the position of the center of the 
object, which is largely stationary. Of course, it is not 
absolutely necessary to change proportionally with the 
velocity of the object, but rather the change can be at a 
Velocity and position that are set in advance. 
0.100 Note that the choice between slide-in and wipe-in 
in Group 1 can be done based on a decision as to whether or 
not there is an object in the final frame image fe in the scene 
n, and may also be based on a decision from the character 
istic indicators of the scene. When using the characteristic 
indicators of the scene, it is possible to decide whether or not 
the velocity V of the object is greater than a specific value 
B. If the velocity V is larger than the specific value B, then 
slide-in may be selected, and if the velocity V is less than the 
specific value B, then wipe-in may be selected. 
0101 Moreover, the aforementioned wipe-in may be 
used under specific circumstances. FIG. 11 is an embodi 
ment of the use of a box wipe, where a deformed box 
transition is set up wherein the center of the wipe moves 
along with the object. This transition may be used if the 
velocity V of the object in scene n is larger than the specific 
value Band the change in the area AS of the object is greater 
than a specific value y. 
0102 Furthermore, a wipe-in may be used at the center of 
a skin-tone region within the object after detecting, as the 
characteristic indicator if the scene, a skin-tone region. In 
particular, if the object is a person, it is possible to display, 
for example, the face of the person until immediately prior 
to the scene change. 
0103) In the same manner as for Group 1, described 
above, when the relationship between the two scenes to be 
joined together falls into Group 2, the transitions are set up 
focusing on slides and wipes. Note that, in contrast to Group 
1, in Group 2 only scene n+1 has an object. Consequently, 
the priority is on displaying the object in scene n+1, which 
will be displayed next, and So either a slide-out of Scene n, 
or a wipe-out of scene n+1 will be used. Note that the change 
in the transition (for example, the speed) is set in the same 
manner as for Group 1, discussed above. 
0.104 FIG. 12 is an embodiment wherein the relationship 
of the two scenes to be joined together is in Group 3. (a) in 
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FIG. 12 shows the state of the object in scene n, and (b) in 
FIG. 12 shows the state of the object in scene n+1. Group 3 
is the case wherein there are objects in both scene in and in 
scene n+1 (in this case, people), and the shrink transition 
effect is used on Scene n. 

0105. In the present embodiment, the shrink is an image 
effect wherein the aspect ratio of the frame image remains 
fixed while the frame image of Scene in gradually shrinks at 
a constant rate with the passage of time. (c) in FIG. 12 shows 
an embodiment of the use of the shrink transition effect. As 
is shown in the figure, when changing from scene in to scene 
n+1 the frame image of Scene in gradually shrinks. When it 
comes to the position where the shrunken scene n is dis 
played, the direction of movement of the object in scene n+1 
is taken into account to detect a position wherein the amount 
of area of the object in scene n+1 hidden by scene in will be 
small. This makes it possible to display both scenes at the 
same time while placing the priority on the object. 
0106. As with Group 1 and Group 2, in Group 3 the 
transitions may be set up focusing on slides and wipes. In 
Such a case, the lengths of scene in and scene n+1, and the 
characteristic indicators of the scenes, are taken into 
account. For example, of the characteristic indicators of the 
scenes, the areas of the objects are compared to setup the 
transition putting the priority on the scene with the larger 
display area for the object. In other words, when the display 
area of the object in scene n is larger than the display area 
for the object in scene n+1, it may be decided that there is 
an object in scene in only (in other words, the use of Group 
1 may be selected), and processing may be performed in the 
same way as for Group 1 in order to set up the transition. Of 
course, the priority with which the scenes are displayed may 
be set up in advance instead. 
0107 Furthermore, the transition may be set up to change 
the aspect ratios of Scene in and Scene n+1 to display two 
screens at the same time. Moreover, the transition may be set 
up so as to display the object of Scene n+1 beginning with 
a non-object part of scene n (such as the background part). 

0108. In contrast to each of the groups described above, 
wherein each transition is set up focusing on the object as the 
characteristic indicator of the scene, in Group 4 neither 
scene has an object. In the present embodiment, a slide-out 
of scene n is set up for joining together these types of scenes; 
however, a variety of different transitions may be set up 
instead. For example, in addition to a wipe or a slide, a fade, 
a dissolve, a spiral, a Zoom, or the like, may be used. 
Furthermore, these transitions may be selected randomly, or 
they may be set up in advance according to the preferences 
of the user. 

0109 Given the image processing device according to the 
first embodiment according to the present invention, as 
described above, the scene information and indicators of the 
status of the objects are detected based on frame images 
extracted for each of the scenes to be joined together. The 
image effects are selected taking into consideration the 
contents of the scenes based on the indicators of the statuses 
of the objects detected in order to connect the two scenes 
through overlaying the scenes. In other words, if there is an 
object in the part wherein the scenes are joined together, an 
image effect that places the priority on displaying the object 
is selected objectively. Consequently, the video image that 
has been joined together will have effective scene changes. 
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Furthermore, because the two scenes are overlain as the 
joining part for a specific period of time, it is possible to 
reduce the overall length of the resulting video image. This 
is particularly effective in digest videos, which have the 
purpose of allowing the viewer to understand the contents of 
the video image in a short period of time. 

B. Second Embodiment 

0110. As with the first embodiment, an image processing 
system according to a second embodiment of the present 
invention will be explained next. The image processing 
device according to the second embodiment is an HDD 
recorder equipped with image processing programs. The 
HDD recorder in this second embodiment differs from that 
in the first embodiment only in the image processing pro 
grams. Consequently, in terms of the hardware configura 
tion, the same codes as for the image processing system 100 
in the first embodiment will be used, and further explana 
tions thereof are omitted. The details of the image process 
ing will be explained. 
0.111 FIG. 13 is a flowchart of the image processing in a 
second embodiment of joining together specific scenes of a 
Video image. The image processing of this second embodi 
ment adds a step wherein a cut change, wherein the scene 
changes Suddenly, is selected in addition to the image 
processing of the first embodiment. The other steps are the 
same as the steps in the image processing in the first 
embodiment shown in FIG. 3. Note that the steps that are 
identical in detail are given the same codes as in FIG. 3. 
0.112. When the image processing is started by the opera 
tion of the operating panel 18 by a user, the CPU 15 acquires 
the two scenes to be joined together (Scene in and Scene n+1) 
and also acquires the playback time durations (Tn and Tn+1) 
of the two scenes. (Step S900) 
0113 Following this, the playback time durations 
(lengths) of the two scenes are checked to see whether or not 
they are longer than a specific time interval T0. (Step S915). 
Here a decision is made as to whether to overlap the scenes 
to join them together or whether to join them together using 
a cut change. 
0114) If, in Step S915, it is determined that the lengths of 
each of the scenes are longer than the specific time interval 
T0 (the 'yes' case), then the scene characteristic indicator 
calculation process (Step 5310), the group determination 
process (Step S320), and the scene transition setup process 
(Step S330) are all performed in the same way as in the first 
embodiment to setup the transition according to the move 
ment of the object as the characteristic indicator of the scene. 
The transition that has been set up is used to generate a video 
image by overlapping both scenes for a specific period of 
time (Step S340), and is outputted to the hard disk 14 (Step 
S350). This series of processes is repeated if there are other 
scenes to be joined together, and if there are no other scenes 
to be joined together, the process is complete. 

0.115. On the other hand, if the playback time duration for 
one or both of the scenes is found to be shorter than the 
specific time interval T0 (the "NO" case), then no transition 
that takes into account the characteristic indicators of the 
scene is set up and the scenes are joined together (Step S340) 
and outputted to the hard disk 14 (Step S350). In other 
words, when the length of the scene is short, Scene in and 
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scene n+1 are merely joined together, and so a cut change 
wherein the scene change is abrupt is used. 
0116. In the first embodiment, the overall playback time 
duration was shortened through generating the video image 
using overlapping, but in the second embodiment, the length 
of the scene is focused on as the scene information, and for 
the scenes that are already short to begin with, a cut change 
is used when generating the video image, and thus there is 
no particular shortening of the overall length. This does not 
require any special processing. Moreover, for those scenes 
that are short to begin with, the use of overlapping would 
make the scenes even shorter, and so this prevents the scene 
changes from becoming difficult to watch. The video image 
that uses cut changes makes it possible to produce video 
images that can leave strong impressions, such as in action 
sequences or warning in movies and dramas. 

C. Alternative Embodiments 

0117 The transitions that are set up using the image 
processing according to the present invention are effective in 
the places wherein the scene in and the scene n+1 are joined 
together, and may also be performed at the start and the end 
of the video images that are produced through the joining. 
Specifically, as shown in FIG. 14, when joining together 
scene 1, Scene 2, and scene 3, dummy Scenes can be placed 
in a series prior to scene 1 and in a series after Scene 3. 
0118. The contents of these dummy scenes are set up in 
advance to have no objects as the characteristic indicators of 
the scenes. The relationship between the dummy Scene and 
scene 1 will be either in Group 2 or Group 4, as described 
above, and so the transition effect can be set up so that the 
video image will start with either a slide-out of the dummy 
scene or a wipe-out of scene 1. On the other hand, the 
relationship between scene 3 and the dummy scene will be 
either Group 1 or Group 4, as described above, making it 
possible to set up the transition effect to complete the video 
image through either a slide-in of the dummy Scene or a 
wipe-in or slide-out of the scene 3. In either case, it is 
possible to set up the scene change taking into consideration 
the characteristic indicators of the scenes. FIG. 15 shows the 
situation when handling a case wherein a circle wipe-out is 
performed prior to scene 1, and a circle wipe-in is performed 
after scene 3. 

0119 Moreover, the title, etc., of the digest video can also 
be added to the dummy Scene. For example, when selecting 
a video image from the HDD recorder 10 that performs the 
Video processing according to the present invention, infor 
mation about the video image, such as the title display, the 
date, etc., can be obtained, and this can be used as an image 
and added to the dummy Scene. 
0120 Embodiments according to the present invention 
were explained above, but the present invention is in nowise 
limited to these embodiments, but instead can of course be 
implemented in a variety of embodiments insofar as they do 
not deviate from the scope or intent of the present invention. 
For example, the following alternate embodiments are also 
possible: 

0121 Although in the embodiments an HDD recorder 10 
was used as the image processing device, a program with 
this series of image processes can be installed in a personal 
computer instead. In this case, the video images from, for 
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example, television broadcasts may be put into the personal 
computer using a video recorder, or may be read directly into 
the personal computer. Moreover, by equipping a personal 
computer with functions that use existing methods for 
producing multiple scenes, such as identifying changes in 
brightness or changes in color in the video images, it will be 
possible, for example, to edit video images from, for 
example, digital video cameras. In particular, in the case 
wherein the material from which the digest video is pro 
duced is a video image captured using a digital video 
camera, it is possible to use information about the produc 
tion of the scene (which identifies the scene), such as the 
date and time of filming. 
0122) In the present embodiments, transitions are set up 
and overlapping is used while taking into account the 
contents of the scenes when the playback length of the 
scenes is greater than a specific value; however, the various 
scenes can merely be joined together without the use of 
overlapping after setting up transitions at the beginning and 
ending of each scene. For example, if there is an object at the 
beginning of a scene, then the transition effect is set up as a 
wipe-out that is centered on the object, and if there is an 
object at the end of a scene, then the transition effect is set 
up as a wipe-in, centered on the object. The video image is 
generated through linking together each scene that has been 
added by the addition of a transition in this way. Doing this 
makes it possible to set up the transitions through consid 
ering the contents of the scenes in this way. 
0123 Moreover, using the image processing according to 
the present embodiments makes it possible to display as 
thumbnails composite frame images generated at the loca 
tions of the scene changes for use as an index that shows the 
details of the video images. 
0.124 Furthermore, the methods in the present embodi 
ments can be applied not only to image processing, but also 
to joining together the audio from the scenes that are joined 
together. For example, when joining together scene in and 
scene n+1, the audio may be faded out or faded in according 
to the surface area ratios of the objects in the respective 
SCCCS. 

0.125. Although in the present embodiments scene infor 
mation was extracted for each of the scenes to be joined 
together, the scene information need not necessarily be 
extracted for all of the scenes. For example, if there are two 
scenes to be joined together, the scene information may 
always be extracted for only the scene that comes first 
sequentially, or the scene information may be extracted for 
only the scene that comes last sequentially. For example, it 
scene information is extracted from the end of the scene that 
comes first sequentially and there is an object at the end of 
the scene, then an image effect such as a wipe can be set up 
that centers on that object. Moreover, it is not necessary to 
set up image transitions for all of the joints between scenes. 
For example, image effects may be set up for, for example, 
every other joint. 
0.126 Although forms of embodiment of the present 
invention have been explained above, the present invention 
is innowise limited to these forms of embodiment, but rather 
the present invention can of course be embodied in a variety 
of forms insofar as they do not deviate from the intent or 
scope of the present invention. The scope of rights of the 
present invention shall be established in harmony with the 
spirit of the invention as described in the patent claims. 
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What is claimed is: 
1. An image processing device that joins together scenes 

that are video images, comprising: 
transition effect storage unit that records in advance a 

plurality of types of transition effects that are used in 
changing the scenes when joining together the scenes; 

Scene information extraction unit that extracts scene infor 
mation which is information that indicates the charac 
teristics of the scenes that are to be joined together, 

transition effects selection unit that selects a specific 
transition effect from the stored transition effects based 
on the extracted Scene information; and 

connection unit that joins together the scenes using the 
selected specific transitioned effects. 

2. An image processing device according to claim 1, 
wherein: 

the scene information extraction unit extracts a state 
indicator that describes, as Scene information, the 
motion of an object that is judged to be included in a 
single Scene. 

3. An image processing device according to claim 2, 
wherein: 

the object is extracted as an object with movement based 
on the differences between the plurality of frame 
images that comprise the single scene. 

4. An image processing device according to claim 3, 
wherein: 

the scene information extraction unit comprises a frame 
extraction unit that extracts, from the two scenes to be 
joined together, a specific plurality of frame images 
from the end of the sequentially earlier scene and/or 
from the beginning of the sequentially later scene; and 
wherein 

an object is extracted based on the differences for the 
specific plurality of frame images that are extracted. 

5. An image processing device according to claim 3, 
wherein: 

the scene information extraction unit comprises a char 
acteristic indicator calculation unit that detects, as a 
shift indicator, the differences between the extracted 
frame images, that identifies the object by correcting 
the shift, and that calculates a state indicator indicating 
the movement of the object. 

6. An image processing device according to claim 4. 
wherein: 

the scene information includes the playback time duration 
for each of the scenes; and 

the frame extraction unit extracts a quantity of frame 
images depending on the playback time durations of 
the scenes. 

7. An image processing device according to claim 1, 
wherein: 

the transition effect storage unit records, as the transition 
effect, one or more of the following: a cut, a slide, a 
wipe, and a fade. 

8. An image processing device according to claim 1, 
wherein: 
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the scene information includes the playback time duration 
of the scene; 

the transition effect storage unit records at least a cut as 
the transition effect; and 

the transition effect selection unit selects a cut as the 
transition effect for a scene wherein the playback time 
duration is shorter than a specific time interval dura 
tion. 

9. An image processing device according to claim 1, 
wherein 

the transition effect selection unit comprises: 
type storage unit that stores, associated with the transition 

effects, types of relationships between two scenes to be 
joined; and 

unit for selecting the transition effect by referencing the 
correspondence, stored in the type storage unit, accord 
ing to the type after extracting, based on the scene 
information, the type of relationship between two 
Scenes that are to be joined together. 

10. An image processing device according to claim 1, 
wherein 

the connection unit is unit that performs the connection by 
overlapping the ends of the two scenes to be joined 
together. 

11. An image processing device according to claim 1, 
wherein 

the scene information includes the speed of movement of 
the object as the state indicator for the object; and 

the connection unit joins together scenes after adjusting 
the, based on the speed of movement, the speed of 
change of the specific transition effect. 

12. An image processing device according to claim 1, 
wherein: 

the scene information extraction unit comprises a unit for 
adding a dummy Scene prior to the first scene sequen 
tially and/or after the last scene sequentially of the 
multiple scenes to be joined together, and 

the connection unit joins together the added dummy Scene 
before the first scene and/or after the last scene, using 
a specific transition effect. 

13. An image processing method that joins together 
multiple scenes that are video images, wherein: 

a plurality of types of transition effects used in the 
changing of the scenes when joining together the 
Scenes is stored in advance; 

scene information, which is information indicating the 
characteristics of a scene to be joined together, is 
extracted; 

a specific transition effect is selected from the stored 
transition effects, based on the extracted scene infor 
mation; and 

the scenes are joined together using the selected specific 
transition effects. 

14. A program product that causes image processing that 
joins together a plurality of scenes that are video images to 
be executed on a computer, comprising: 
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a storage medium that is readable by a computer and 
program code stored on the storage medium; wherein 

the program code comprises: 
a first program code that produces a plurality of types of 

transition effects that are used in the changing of the 
Scenes when joining together the scenes; 

a second program code that extracts scene information 
that indicates the characteristics of the plurality of 
Scenes, 
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a third program code that selects specific transition effects 
from the stored transition effects, based on the extracted 
Scene information; and 

a forth program code that joins together the scenes using 
the selected specific transition effect. 

15. A recording medium wherein the computer program 
of claim 14 is recorded readably by a computer. 


